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FINAL TECHNICAL REPORT

GRANT NUMBER F49620-93-1-0544
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AUGUST 30, 1995

Principal Investigator: Professor Richard D. Murphy
Department of Physics
University of Missouri - Kansas City
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SUMMARY
This is the final technical report for a DEPSCOR award for acquisition of
computing equipment. Although there were some start-up difficulties, the final results
are extremely good. The PI now has excellent research computing equipment which has
been and will continue to be used for basic research underlying the technology goals of

DOD. A research proposal will be submitted to AFOSR shortly.




INTRODUCTION

This final technical report must begin with an expression of appreciation to the
Air Force Office of Scientific Research for this award and for AFOSR’s patient
administration of this grant. Of particular importance was a crucial no-cost extension
which permitted a very successful completion of the project in spite of considerable start-
up difficulties and delays.

These delays were due primarily to two causes. The first (and lesser) of these
was that the manufacturer of most of the equipment, Digital Equipment Corporation
(DEC), made in rapid succession a series of changes in their product lines; for example,
in the few months between the submission of the proposal and the award of the grant,
two major hardware items (workstation and printer) were discontinued. Although this
(as well as long delays in shipping by and partial shipments from DEC) was a
considerable inconvenience, the discontinuation of these products proved to be a good
thing because they were replaced by higher-performance (and sometimes cheaper)
hardware. The second and by far more serious delay resulted from the most difficult
hardware "bug" the PI has ever encountered: it was ultimately traced to a defective
component on the system board of the Alpha AXP machine. Because this bug was a)
intermittent b) heat sensitive and c) on the CPU board, it produced puzzling symptoms
and for a long time it was not even clear whether the problem was hardware, software,
or both. The problem was finally diagnosed after considerable effort and corrected by
DEC Field Service at no cost. All hardware and software are functioning flawlessly,

and the machinery has run continuously for weeks at a time.




EQUIPMENT ACQUIRED

Page 6 of this report contains a list of the hardware and software acquired under
this grant. The following is a brief description of the present equipment configuration.
Hardware The primary installation consists of a DEC Alpha AXP 3000 Model 800
workstation powered by a Best Uninterruptible Power Supply and attached to a Digital
LNO8 DECLaser printer. This setup is located in the PI's computer lab, located in the
basement of the Department of Physics. In the PI's office on the second story (and in
the opposite corner) of the building is a smaller ancillary system consisting of a DEC
Alphastation and a Hewlett-Packard LaserJet printer. Each system runs under OpenVMS
and each has stand-alone computer capability. But the two machines are both connected
via Ethérnet and hence can communicate. They can also be configured as a DEC Cluster
and share storage. Input/output can be accomplished through CD-ROM, DAT tape, or
3.5-inch floppy disk. Each machine has a single-user license from DEC, but the two
independent setups make it possible for the Pl and a graduate student to work
simultaneously and independently. PC’s (which were acquired from sources other than
this érant) can be interfaced to each setup.

Software The DEC-supplied software (OpenVMS, DECNET, etc.) has been
upgraded to the latest brelease level and will be so maintained for compatibility with
campus computer facilities, which permit access to the Internet. The third-party graphics
software (PV-Wave) is a powerful programming language which allows visualization,

manipulation and analysis of multi-dimensional data.




RESEARCH ACCOMPLISHMENTS AND PLANS

Although the frustrating difficulties noted above have caused some delays in
researlch output, there is progress to report. Furthermore, since the start-up problems
have been resolved, the very powerful hardware will enable the PI to produce additional
results shortly, as the following list shows.

1) The PI’s large-scale computer codes have been installed, converted to the
Alpha hardware, and tested.

2) A moderately compute-intensive project has been completed and a paper
("Coulomb Energy and Madelung Constant of Calcite-type Lattices" by R. D. Murphy)
has been submitted for publication.

3) A project in chemical kinetics (with a graduate student) is nearing completion.
The graphics capability of PV-Wave and the DECLaser printer are being used to prepare
publication-quality graphs. A joint manuscript should be submitted in September.

4) Calculations of the structure of liquid aluminum, a moderately compute-
intensive project which also requires PV-Wave, should yield a manuscript in October.

5) A proposal will be submitted to AFOSR (probably in October) involving
highly compute-intensive neutral-gas aerodynamics and molecular dynamics plasma

studies.




EQUIPMENT ACQUIRED

1) DEC 3000 AXP Model 800 Workstation $3549%
(Machine, $31,169 plus 3D graphics adapter, $4,327)

2) DEC LNO08 DECLaser printer 4,590
3) Best Uninterruptible Power Supply 2,095
4) PV-Wave Graphics Software 2,550
5) DEC Alphastation Model 200 8,924
6) DEC Monitor 840
7) Hewlett-Packard LaserJet printer 1,417
8) Setup costs _1,222
Total $57,174
Notes 1) Items 1-5 were as approved in letter of June 2, 1995 from AFOSR.

2) Items 6 and 7 are substitutions of like items for items approved in same
letter and are each (and in total) less than $5000.
3) Item 8 (Setup costs) comprises several small items, none over $300,

principally Ethernet jacks and other connectivity hardware.




